in diglyme co-axial external standard (0 ppm). All 19 F chemical shifts are referenced to the trichlorofluoromethane standard (0 ppm). All air and water sensitive NMR spectra were acquired using 8" J-Young tubes (Wilmad) with Teflon valve plugs. The J-Young NMR tubes were shaken vigorously for several minutes with chlorotrimethylsilane then dried in vacuo on a Schlenk line prior to use. ESI-HRMS data were acquired on an Agilent LC-TOF (2006) . The GC-MS data were acquired on a Thermo Scientific Focus DSQ II GC-MS system.
Safety Notes. Extreme caution should be used when treating any borohydride reagent with a ruthenium catalyst, because this can result in the release of hydrogen gas and lead to sudden pressurization of a reaction vessel.

Chemical practitioners should be aware that thallium is a toxic metal for which a dose of 15 mg/m 3 is "immediately dangerous to life or health". This can be compared with the IDLH doses of lead (100 mg/m 3 ) or organotin compounds (25 mg/m 3 ). See http://www.cdc.gov/niosh/idlh. Always read reagent MSDSs.
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II. Synthesis and Structural Data
A. Catalyst Synthesis
[κ 2 -(1-pz) 2 BH 2 ]Ru(cymene)Cl 4: A solution of potassium bis(pyrazolyl)borate (1.64 mmol, 305 mg) in 30 mL acetonitrile was added dropwise to a stirred solution of [Ru(cym)Cl 2 ] 2 (0.82 mmol, 500 mg) in 30 mL acetonitrile. During the addition, a color change from dark red to light red was observed. The reaction was stirred at room temperature (~10 °C) for 15 minutes. The solvent was then removed and the residue was dried under vacuum for overnight. This residue was dissolved in a minimal amount of benzene, and insoluble materials were filtered off. The benzene solution was then saturated with hexane and concentrated under reduced pressure. A red precipitate was collected and identified as 4 in 40% yield (273 mg).
1 H NMR (600 MHz in methylene chloride-d 2 at 25∘C): 7.69 (d, pyrazolyl 2H, J = 2.2 Hz), 7.55 (d, pyrazolyl 2H, J = 2.3 Hz), 6.24 (t, pyrazolyl 2H, J = 2.3 Hz), 5.56 (d, cym aromatic 2H, J = 6.3 Hz), 5.38 (d, cym aromatic 2H, J = 6.3 Hz), 3.8~3.2 (d, BH 2 , J BH = 120 Hz), 2.90 (septet, cym methine 1H, J = 6.9 Hz), 1.94 (s, cym methyl, 3H), 1.26 (d, sym isopropyl methyls 6H, J = 6.9 Hz). 13 
6:
Potassium tris(pyrazolyl)borate (0.36 mmol, 92 mg) was added to a stirred methylene chloride solution of [Ru(cym)Cl 2 ] 2 (0.18 mmol, 112 mg). The reaction mixture was stirred at room temperature for an hour with a color change from dark red to orange and eventually to yellow. Then thallium triflate (0.76 mmol, 267 mg) was added and the reaction was stirred overnight. This mixture was filtered through celite, dried under vacuum overnight, then triturated with Et 2 O. The expected product 6 was collected with a 55% overall yield (120 mg).
6 was identified by NMR, and data are consistent with a previously-reported sample. 
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B. Ammonia-Borane Dehydrogenation and Water Oxidation
Catalyst 3 has comparable reactivity to 2 in ammonia borane dehydrogenation and water oxidation (Table S1 ). While 3 is modestly faster initially, 2 generates a somewhat higher extent of dehydrogenation. Further, both 2 and 3 have reactivity in water oxidation. For example, in the presence of aqueous cerium(IV), O 2 could be produced at 70 °C at a rate of 7.2 10 -4 s -1 (entry 3). The juxtaposition of successful reactions in both oxidative and reductive conditions highlight the unique ability of 3's novel borate scaffold to support both electron rich and poor catalytic transition states. 
Ammonia Borane Dehydrogenation: In a typical
11 B NMR reaction, 7.7 mg AB was combined with ruthenium catalyst (2 or 3, 5 mol %) in a J. Young NMR tube while in a glovebox under nitrogen. Diglyme (0.4 mL) and benzene-d 6 (0.2 mL) were added to the tube. Because 3 is not soluble in the diglyme solution, 3 (7.1 mg, 5 mol % to 7.7 mg of AB) and 1.0 equiv. of AB (0.4 mg) was heated at 70 ˚C for 10-15 minutes until there is no undissolved solid in the tube. Then of AB (7.7 mg) was added to the tube in a glovebox under nitrogen. The sample tube was immediately inserted into a preheated NMR (70 ˚C) and the kinetic monitoring commenced after quick locking and shimming. Disappearance of AB in the solution was monitored by the relative integration of its characteristic peak in the 11 B spectrum (-22 ppm) and the BF 3 -OEt 2 standard. All spectra were processed using VNMRJ (v. 2.3). The acquisition involved a 1.67 sec pulse sequence in which 4,096 complex points were recorded, followed by 1 sec relaxation delay. To eliminate B-O peaks from the borosilicate NMR tube and probe, the 11 B FIDs were processed with back linear prediction, ca. 5-15 points.
In a typical eudiometry reaction, 7.7 mg AB (0.25 mmol) was combined with catalyst (1, 7.2 mg, 5.0 mol %) in a 2 mL Schlenk tube equipped with a Teflon stir bar while in a glovebox under nitrogen. tetraglyme (0.60 mL) was added to the tube. The side arm of the valve was connected to a piece of Tygon tubing, which was adapted to 20 gauge (0.03") Teflon tubing with a needle. For reactions run under N 2 , a three-way valve was S7 inserted between the 20 gauge Teflon tubing and the Tygon tubing so that the tubing could be thoroughly purged with N 2 gas after assembling the entire apparatus. In either case, the 20 gauge tubing was threaded through a porous septum that was sized to fit over the open end of a buret that was flame sealed on the other end. The role of the septum is to help keep the tubing inside the buret during the reaction. The buret was filled with water and the septum was attached. The entire apparatus was then inverted into a oneliter cylinder filled with water and clamped onto a metal ring stand. The reactor's valve was opened to release gas from the reactor headspace while heating in a regulated oil bath at 70 ˚C. The volume of liberated gas was recorded periodically until gas evolution ceased. Liberated hydrogen was quantified by recording its volume displacement in the eudiometer and correcting its volume for water content.
Water Oxidation: In a typical reaction, 6 µmol ruthenium complex (1 or 3) was suspended in 2 mL deionized water in a 15 mL Schlenk flask connected with a eudiometer. To the solution, 1.1 g ceric ammonium nitrate (2 mmol) was added. The reaction was then heated in a 70 °C oil bath. The reaction was monitored by observing O 2 formation by eudiometry.
No gas evolution was observed in an analogous reaction that was free of ruthenium.
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C. Optimization Nitrile Reduction Conditions
General procedures for screening reaction conditions for nitrile reductions: 4-trifluoromethyl benzonitrile (0.05 mmol), NaBH 4 (0.1 mmol), NaO t Bu (0.05 mmol), and ruthenium catalyst (5 mol % if used) were dissolved in methanol-d 4 (0.6 mL) in a J.-Young NMR tube in a dry box. Four parallel runs were set up using (1) no ruthenium catalyst (2) 2, (3) 3, and (4) 6, respectively. The tubes were then heated in an oil bath at 70 °C, and 1 H NMR spectra were taken at several time points. The nitrile conversion as a function of time is plotted in Table S2 . The reaction involving catalyst 3 reached completion much faster than the others and reached an NMR yield of > 90% upon hydrolysis, whereas other reactions did reach completion after 85 h and had lower NMR yields when they were eventually analyzed following hydrolysis after 245 h. See Table 1 (main text). The integration standard for NMR conversions was residual solvent, CHD 2 OD, in a sealed J-Young NMR tube. NMR yields were similarly determined after the specified extended reaction time upon addition of water (200 µL) to the tube. (4-(Trifluoromethyl)phenyl)methanamine 8a: 7a was subjucted to the conditions described above. This reaction afforded the product as a white solid (143 mg, 82%). (3,4-Dimethoxyphenyl)methanamine 8b: 7b was subjucted to the conditions described above, except more sodium borohydride was used (8 mmol, 300.7 mg). This reaction afforded the product as a white solid (145 mg, 87%). 7, 150.1, 134.1, 121.5, 113.2, 113.0, 56.6, 56.5, 45.9 2-(4-Bromophenyl)ethanamine 8d: 7d was subjucted to the conditions described above, except more sodium borohydride was used (8 mmol, 300.7 mg in total). This reaction afforded the product as a white solid (170 mg, 85%). 1-(4-(Aminomethyl)phenyl)ethanol 8e: 7e was subjucted to the conditions described above. This reaction afforded the product as a white solid (121 mg, 80%). 3-Phenylpropan-1-amine 8g: 7g was subjucted to the conditions described above. This reaction afforded the product as a white solid (81 mg, 60%).
IR (neat cm
1 H NMR (600 MHz in acetonitrile-d 3 at 25∘C): δ = 7.29 (t, 2H, J = 7.8 Hz), 7.22 (d, 2H, J = 7.8 Hz), 7.19 (t, 1H, J = 7.6 Hz), 4.16 (br, NH 2 2H), 2.79 (t, 2H, J = 7.6 Hz), 2.66 (t, 2H, J = 7.6 Hz), 1.88 (tt, 2H, J = 7.6 Hz). Pyridin-4-ylmethanamine 8h: 7h was subjucted to the conditions described above, except more sodium borohydride was used (8 mmol, 300.7 mg). This reaction afforded the product as a white solid (70 mg, 65%). 
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Furan-2-carboxamide 9i: 7i was subjucted to the conditions described above. This reaction afforded the product as a white solid (58 mg, 53% 3 (5.7 mg, 10 μmol), NaBH 4 (1.0 mg, 26 μmol) and NaO t Bu (1.0 mg, 10 μmol) were dissolved in methanol-d 4 (0.6 mL) in a J.-Young NMR tube. The sample tube was immediately inserted into a NMR (25 ˚C) and the kinetic monitoring commenced after quick locking and shimming. All spectra were processed using VNMRJ (v.
S21
G. Crystal Structure of 3
A clear light yellow prism-like specimen compound 3 were grown by slow evaporation of a saturated DCM/hexane solution at ambient temperature. Diffraction data for C 19 H 25 BF 3 N 5 O 3 RuS were collected at 100.1(2) K on a a Bruker APEX II CCD system equipped with a TRIUMPH curved-crystal monochromator and a MoKα fine-focus tube (λ = 0.71073 Å).
A total of 2520 frames were collected. The total exposure time was 7.00 hours. The frames were integrated with the Bruker SAINT software package using a SAINT V8.18C algorithm. The integration of the data using a monoclinic unit cell yielded a total of 112504 reflections to a maximum θ angle of 30.02° (0.71 Å resolution), of which 13663 were independent (average redundancy 8.234, completeness = 99.9%, Rint = 5.29%, Rsig = 3.24%) and 10943 (80.09%) were greater than 2σ(F 2 ). The final cell constants of a = 13.1714(7) Å, b = 13.8135(7) Å, c = 25.8235(13) Å, β = 95.3220(10)°, volume = 4678.2(4) Å 3 , are based upon the refinement of the XYZ-centroids of 9664 reflections above 20 σ(I) with 4.667° < 2θ < 60.82°. Data were corrected for absorption effects using the multi-scan method (SADABS). The ratio of minimum to maximum apparent transmission was 0.857. The calculated minimum and maximum transmission coefficients (based on crystal size) are 0.8149 and 0.8869.
The structure was solved and refined using the Bruker SHELXTL Software Package, using the space group P 1 21/c 1, with Z = 8 for the formula unit, C 19 H 25 BF 3 N 5 O 3 RuS. The final anisotropic full-matrix least-squares refinement on F 2 with 621 variables converged at R1 = 3.77%, for the observed data and wR2 = 8.83% for all data. The goodness-of-fit was 1.025. The largest peak in the final difference electron density synthesis was 1.763 e -/Å 3 and the largest hole was -1.356 e -/Å 3 with an RMS deviation of 0.100 e -/Å 3 . On the basis of the final model, the calculated density was 1.625 g/cm 3 and F(000), 2320 e -. (2) N8-Ru2 2.108(2) O2-S1 1.448 (8) O1-S1 1.443(9) O4-S2 1.438 (2) O3-S1 1.459(9) O6-S2 1.437 (2) O2A-S1A 1.424(11) 
